Interactive and individual effects of sensory potentiation and region-specific changes in excitability after spinal cord injury.
While promoting regeneration across lesion sites is a main focus of research into spinal injury, changes also occur in the sublesion spinal cord and its sensory inputs. However, how these varied effects relate to recovery remains largely unknown. Here, we have examined changes in sensory inputs and region-specific changes in spinal cord excitability after spinal cord lesions in the lamprey, a model system for studying regeneration and functional recovery, and related the changes to the degree of locomotor recovery.Proprioceptive responses below lesion sites were potentiated and their rate of adaptation reduced 8-10 weeks after lesioning (i.e. when animals usually showed significant locomotor recovery). These effects were associated with changes in cellular properties that were consistent with an increase in proprioceptor excitability. However, the changes in proprioceptive inputs did not correlate with the degree of locomotor recovery. There were region-specific changes in spinal cord excitability below lesion sites. In isolation, these excitability changes also did not correlate with the degree of locomotor recovery, but in this case, there were significant interactions between the magnitude of stimulation-evoked responses across the lesion site (used to assess the extent of regeneration) and sublesion changes in excitability. These interactions differed in animals that recovered well or poorly, suggesting that the nature of this interaction influenced recovery. These results add to the evidence for diverse changes in the spinal cord after injury, and suggest that regenerated inputs and their interactions with sublesion networks influence the degree of functional recovery.